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(54) PAPER FEEDER AND PRINTER 



(57) A paper feeding apparatus of this invention 
comprises a feed roller and a paper holding member for 
nipping and feeding roll paper; and a first paper guide 
that has a first guide surface against which the roll paper 
outputted from the feed roller is pushed. The first guide 
surface is tilted so as to guide the roll paper in a direction 



opposite to a cunnng direction of the roll paper. In this 
paper feeding apparatus, the roll paper is pushed 
against the guide surface for removing the curl. There- 
fore, the curt is removed efficiency. The mechanism for 
removing the curi becomes simple and load o! moior 
reduced. The paper feeding apparatus can be applied 
to a compact printer that is canied with a mobile phone. 



Fig.1 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a printing ap- 
paratus and a paper feeding apparatus that can connect 
the curl of roll paper. 

BACKGROUND ART 

[0002] Printing apparatuses, such as printers and fax 
machines that print onto roll paper are conventionally 
known. Compared to apparatuses that print onto cut 
sheets, such printing apparatuses require less space for 
storing printing paper and so can be produced in more 
compact overall sizes. However, the curiing tendency of 
roll paper causes problenns when printing on roll paper. 
The curiing tendency remains for roll paper that has 
been printed upon and oulputted from a printing appa- 
ratus, so that such paper curis after output. This means 
that even if the printed paper is cut into a predetennined 
size, such as Japanese A4 size, when it is oulputted 
from a printer, It is not possible to store the printed paper 
in a stack in a paper stocker or the like. Since the out- 
putted paper sheets are cu ried, it is more difficult to gath- 
er a plurality of sheets together in a bundle and file the 
sheets. Accordingly, printing paper in the fomn of sheets 
or pre-cut sheets are preferred at present for printing, 
and printers and fax machines are made large in order 
to store printing paper in the forni of sheets. 
[0003] The increasingly widespread use of mobile ter- 
minals such as PDAs and mobile telephones has been 
accompanied with strong demands for compact printers 
that can be used together with such devk^es even if the 
user is out of offk^e. While printers that use roll paper as 
the printing paper are suited to being made compact, for 
such printers to be easy to use, it is important to correct, 
remove or straighten the curiing tendency (the curi) of 
the roll paper using a compact mechanism. In particular, 
since a compact printing apparatus for a mobile temriinal 
such as a PDA will need to use roll paper with a diameter 
of around 10mm or less, the printed paper ("print out") 
outputted will be sure to curi and ends up curiing up with 
a diameter of 1 0mm or less. Compared to print outs that 
have curied up with a large diameter, print outs that have 
curied up with a small diameter are much more difficult 
to handle, so that it becomes very important to connect 
the curiing tendency. 

[0004] A mechanism in whk^h roll paper is pressed by 
a paper guide with a sharp-angled tip using a spring or 
other force can conceivably be used as a mechanism 
for removing the curi of roll paper. However, since set- 
ting the paper guide with the sharp-angled tip on the pa- 
per pass makes the paper route being changed, and a 
space for the spring for pressing the paper guide onto 
the paper is necessary, a large space is occupied by the 
mechanism for correcting the curi. Accordingly, it is not 
possible to realize a compact printer. Also, the curkx>r- 



recting perfomnance is not especially high, so that there 
is the fundamental problem that the method of the above 
is essentially not effecth^e for roll paper with a small di- 
ameter. 

5 [0005] Also, since the roll paper is additionally held by 
the paper guide and the spring on the paper pass, there 
is Increased resistance for paper feeding, which makes 
it necessary to use a motor with an output that can han- 
dle this load. Accordingly, the size of the motor increas- 

io es and power consumption also increases, which 
makes this technology even less suited to the realization 
of a compact printer. 

[0006] In addition, since the roll paper is held by the 
paper guide with the sharp-angled tip and the spring on 
15 the paper pass, when the printer is a standby mode, the 
roll paper is continuously held by the sharp-angled tip, 
so the held part becomes curied In the opposite direc- 
tion. Accordingly, print-outs become a paper curied as 
a whole in the same direction as the roll paper but have 
20 tips that curi in the opposite direction, such print-outs 
are extremely diffk^ult to handle and also have a poor 
appearance. It Is possible to prevent curiing in the op- 
posite direction through methods such as moving the 
spring away when the printer is In standby mode, though 
25 enclosing a mechanism for doing so further increases 
the size of a printer and also increases the cost. 
[0007] For this reason, It is an object of the present 
invention to provide a paper feeding apparatus that is 
compact and is capable of correcting the curiing tenden- 
30 cy of roll paper and also a printing apparatus equipped 
with such paper feeding apparatus. It is a further object 
to provide a paper feeding apparatus that can suppress 
increases in the load of a motor and does not impart a 
tendency in the opposite direction, and also a printing 
35 apparatus eq u ipped with such paper feeding apparatus. 
It is yet another object to provide a printing apparatus 
that uses roll paper as the printing paper, is easy to use, 
and is extremely compact so as to be well suited to being 
canied together with a mobile temnlnal such as a mobile 
40 phone. 

DISCLOSURE OF THE INVENTION 

[0008] For the above reason, the present invention in- 
^ eludes a surface which is tilted in an opposite direction 
to the direction in whk^h the roil paper is bent or curied 
and against whk:h outputted roll paper is pushed by a 
coordinated operation by a paper holding plate, such as 
a sub roller or platen, and a feed roller, with this tilted 
50 surface being struck by the roll paper and the paper 
feeding force and the rigidity or resistance to being fold- 
ed over of the roll paper itself (folding resistivity of the 
paper) being used to remove the curiing tendency. The 
paper feeding apparatus of the present invention com- 
55 prises: a feed roller and a paper holding member for nip- 
ping (holding) and feeding roll paper; and a first paper 
guide that has a first guide surface against which the roll 
paper outputted from the feed roller is pushed and the 
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first guide surface is tilted so as to guide the roll paper 
in an opposite direction to a curving direction. 
[0009] With this paper feeding apparatus, there is no 
holding and stretching of the roll paper on the paper 
route or pulling and stretching of the paper In the oppo- 
site direction to the paperfeeding direction, so that there 
is almost no Increase in the load when feeding the paper. 
The roll paper strikes the first guide surface at an exit of 
the feed roller, so that somewhat of a load is generated, 
but since the paper is fed in a largely free state along 
the first guide surface without the paper being held, 
pulled or stretched, compared to methods that remove 
curt by holding the paper, the increase In the load of the 
motor that is required to remove the curi can be halved 
or reduced even more. 

[0010] Experiments by the Inventors have conflmied 
that the paper feeding apparatus of the present inven- 
tion is capable of removing the curiing tendency of roll 
paper with extremely high efficiency. In the paper feed- 
ing apparatus of the present invention, roll paper with a 
curling tendency strikes the first guide surface at the exit 
of the feed roller and the roll paper Is fed so as to bend 
in the opposite direction to the curi or curving direction. 
By disposing the first guide surface near the feed roller 
and/or providing a paper guide that guides both surfaces 
of the roll paper between the feed roller and the first sur- 
face and guides the roll paper to the first guide surface 
without sagging significantly, the rigidity or strength of 
the roll paper itself can be used to push the roll paper 
against the first guide surface with a strong force. Ac- 
cordingly, the roil paper that is fed by the feed roller 
bends sharply In the opposite direction to the curiing ten- 
dency at the point that strikes the first guide surface. 
Also, the roll paper itself has rigidity (resistance to being 
folded over), so that a sufficient force for pressing the 
roll paper against the first guide surface and sharply 
t)endlng the roll paper is transmitted from the feed roller 
via the roll paper itself to the pari of the roll paper that 
strikes the first guide surface. As a result, it Is thought 
that, at the first guide surface, the pari of roll paper 
bends in the opposite direction to the curiing tendency 
with extending or stretching the pari, thereby removing 
the curi with high efnciency. 

[0011] in this paper feeding apparatus, when the 
printer Is in a standby state, the roll paper is not being 
fed by the feed roller; therefore, the roll paper is not 
strongly pressed against the first guide surface. This 
means that curiing of the roll paper in the opposite di- 
rection is avoided. 

[001 2] The paper feeding apparatus of the present In- 
vention has merits that load on the motor for feeding pa- 
per is little, the curiing tendency is efficiently removed 
and the Imparting of curve in the opposite direction is 
avoided. In addition, the paper feeding apparatus has 
an extremely simple construction of a first paper guide 
with a first guide surface, a feed roller, and a paper hold- 
ing member, so that a compact paper feeding apparatus 
that can efTicientty remove the curiing roll paper is pro- 



vided. By installing the paper feeding apparatus of the 
present invention in a printing apparatus, it is possible 
to provide a compact printing apparatus that uses roll 
paper. The printer of this invention is easy to use since 

s it outputs roll paper with the curiing tendency removed, 
and is compact and so suited to being earned with a mo- 
bile terminal, such as a mobile phone. 
[0013] In the paper feeding apparatus of the present 
invention, it Is preferable for the first paper guide to be 

10 disposed in the vicinity of the feed roller and in parfbular 
for the distance between the feed roller and the first 
guide surface to be 1 0mm or below. When the first paper 
guide is disposed in the vicinity of the feed roller, the roll 
paper can be prevented from sagging between the first 

IS guide surface and the feed roller, and the rigidity 
(strength, stiffness) of the roll paper is used so that the 
roll paper can be reliably pushed against the first guide 
surface. Accordingly, it is possible to reliably remove the 
curi. In addition, since the feed roller is near the first pa- 

20 per guide in this layout, the paper feeding apparatus be- 
comes compact. 

[001 4] By tilting the first guide surface by 45 degrees 
or above with respect to the direction In whk:h the roll' 
paper strikes the first guide surface, almost sufficient 

25 slant for removing the curi can be produced. However, 
the strength of the curiing tendency of the roll paper is 
influenced by the diameter of the roll paper and the qual- 
ity of the paper rolled. The strength of the curiing ten- 
dency differs between the first part of the roll paper and 

30 the end part of the roll paper, and differs according to 
the diameter of the roil paper. Accordingly, it Is prefera- 
ble to provide a means that can adjust or change the 
angle (or slant) of the first guide surface and/or the dis- 
tance (or gap) between the first guide surface and the 

35 feed roller, so that curiing tendencies of different 
strengths can be flexibly corrected by changing the an- 
gle by which the roll paper is forced to bend. 
[0015] It Is effective to provide a second paper guide 
that has a second guide surface for guiding or leading 

40 the roll paper outputted from the feed rolterto the vicinity 
of the first paper guide. Using the second guide surface, 
the position and angle at whbh the roll paper outputted 
from the feed roller strikes the first guide surface be- 
comes easily adjustable according to the construction 

^ of the printer and the strength of the curii ng tendency. It 
is also possible, by the second guide surface, to main- 
tain the conditions and/or the positional relationship be- 
tween the roll paper and the first guide surface for effi- 
ciently removing the curiing tendency. For example, the 

so second guide surface can prevent moving the point 
where the roll paper strikes the first guide surface on 
that surface as the paper is fed. The moving of the point 
where the roll paper is bent reduces the angle by which 
the roll paper is forced to bend in the opposite direction 

55 and becomes the ability to remove the curiing tendency 
unstable. 

[0016] It shouki preferably be possible to adjust the 
angle of the first guide surface according to the strength 
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of the curl of the roll paper. When the first paper guide 
is dose to the contact point between the feed roller and 
the roll paper, when the first paper guide is rotated in 
order to adjust the angle of the first guide surface, it is 
easy for the first paper guide and feed roller to interfere 
with one another. Accordingly, the range of angle of the 
first guide surface would be limited and it may sometime 
cause difficult to efficiently remove the curling tendency. 
On the other hand, when the first paper guide and feed 
roller are placed apart, the roll paper sags between them 
and it may cause no longer possible to make use of the 
rigidity (resistance to being folded over) of paper itself. 
When a second paper guide is provided, It Is possible 
to guide the roll paper in a straight line with respect to 
the first guide surface that is disposed at a position 
somewhat distant from the feed roller, so that the rigidity 
of paper Itself can be used and the roll paper can be 
pushed onto the first guide surface. At the same time, 
the distance or gap from the feed roller to the first guide 
surface can be secured, so that the angle of the first 
guide surface can be set at the most suitable angle for 
removing the curi. 

[0017] It is possible to integrate the paper holding 
member and the second paper guide. As one example, 
the paper holding member may be a paper guide with a 
part that presses the roll paper onto the feed roller for 
nipping and aflat guidesurface that guides the roll paper 
as far as a vicinity of the first guide surface. When the 
first paper guide is comparatively far from the feed roller, 
it is preferable to provide a fourth paper guide that has 
opposing guide surfaces so that the roll paper is guided 
from the output side of the feed roller to the first guide 
surface. A part of the fourth paper guide on the output 
side functions as the second paper guide. 
[001 8] It is important for the distance or gap between 
the second guide surface and the first guide surface to 
be short enough for the folding resistivity of the paper 
to be used for pressing or pushing. As one example, it 
is preferable for the distance between the output end of 
the second guide surface and the first guide surface to 
be 5mm or less. By making the comer of the output end 
of the second paper guide at a right angle or an acute 
angle, it is possible to stably push the roll paper onto the 
first guide surface at an angle at whk:h the curi can be 
removed. 

[0019] In order to adjust the ability to remove the curi 
of the roll paper, it should preferably be made possible 
to adjust the gap (or distance) between the second 
guide surface and the first guide surface and/or the an- 
gle between (or slope of) the first guide surface and the 
second guide surface. The strength of the curilng ten- 
dency is influenced by the diameter of the roll paper and 
the strength of the curiing tendency is different at the 
start and at the end of the roll paper, with such differ- 
ences tending especially large for roll paper with a small 
diameter. For this reason, it is preferable to provide 
means for indicating, in relation to a remaining diameter 
of the roll paper, an adjustment amount for a means for 



adjusting so as to make it possible for the user to easily 
control the distance and/or angle. The means for adjust- 
ing the distance and/or angle may make adjustments 
automatbally In coordination with the remaining diame- 
5 ter. 

[0020] When the paper feeding apparatus of the 
present invention Is used in a printing apparatus, the 
printing mechanism such as the print head may be pro- 
vided separately. Also, a line themnal head can be made 

10 to function as both the print head and the paper holding 
member. A platen roller is set as the feed roller, and the 
roll paper is nipped and fed by the platen roller and the 
line thermal head. In this printing apparatus, the paper 
feeding apparatus for removing the curi of roll paper and 

1^ the printing mechanism is integrated. Accordingly, it is 
possible to provide a compact, low-cost printing appa- 
ratus that can efficiently de-curi with a small number of 
components. A line thermal printing apparatus does not 
need consumables such as ink, and so is even more 

20 suited to a compact printing apparatus. 

[0021] In a printing apparatus where the first paper 
guide is a fiat platen and a print head prints onto roll 
paper that is supported on the first gukie surface, the 
printing mechanism and the paper feeding apparatus 

25 can be integrated or can use common parts, so that a 
compact, low-cost printing apparatus can be provided. 
The print head can be a line-type head or a serial printer, 
the serial printer head moving along the first guide sur- 
face. One example of a serial-type print head Is an Ink 

30 jet type. 

[0022] When printing onto roll paper, it is customary 
to print on the outer surface of the roll paper. However, 
If the roll paper, the feed roller, and the print head are 
arranged in a line in that order to make maintenance 

35 and the setting of the roll paper easy, ths printed surface * .* . 
faces downwards. An anangement where a printing ap- 
paratus is attached to the top of a mobile terminal is pref- 
erable. In such cases, from the printer integrated with 
the mobile terminal, the printed roll paper is discharged 

40 towards the terminal and the paper will hide the screen 
of the mobile terminal. 

[0023] Another problem is that, in order to correct a 
strong curiing tendency, it Is necessary to Increase the 
slope or angle of the first guide surface. When the roll 

^ paper has a small diameter, it is necessary to use an 
angle of close to 90 degrees or above. To place the first 
paper guide upright and discharge the roll paper in a 
state where the printed surface appears as the surface 
and the paper does not cover the surface of a mobile 

50 tenninal, the print head has to be an-anged horizontally 
above the feed roller. This an-angement is not preferable 
since the print head has to be renK>ved when setting the 
roll paper and when there is a paper jam. 
[0024] These problems are solved by guiding the in- 

55 ner surface of the roll paper, whbh is fed by the feed 
roller, by the first guide surface so that the discharge 
direction of the roll paper is changed to the outer sur- 
face. Since the roll paper is bent in the opposite direction 
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to the direction of curving due to the curfing tendency, 
the curl becomes easy to remove. Also, since the roil 
paper discharged to the supply direction of the roll pa- 
per, the roll paper is outputted without covering the 
screen of the mobile tenninaL In addition, the inner sur- 
face appears as the surface of the discharged roll paper, 
so that by printing on the Inner surface, it is possible to 
output the paper with the printed surface on the front. In 
this printing apparatus, since the roil paper is discharged 
to the direction in which the roll paper is supplied, the 
feed roller can be disposed on the roll paper side with 
respect to the print head, so that the feed roller (for ex- 
ample, the platen roller) can be an-anged removable, not 
the print head, for changing the roll paper. 
[0025] Accordingly, in a printing apparatus equipped 
with the paper feeding apparatus of the present inven- 
tion, It is preferable for a paper pass or route that leads 
the inner surface of the roll paper to the print head to be 
provided. The Inner surface of the roll paper is guided 
by the first guide surface to discharge the roll paper to- 
wards the outer surface. The feed roller is arranged so 
as to contact the outer surface of the roll paper and feed 
the roll paper towards the first guide surface. According- 
ly, when a themnal head is used as the print head, roll 
paper with a themiosensrtive surface on the inner sur- 
face is used. 

[0026] By providing a cutter for cutting the roll paper 
into a desired size, it is possible to obtain print outs that 
have no curiing tendency, that have been cut into the 
desired size, and that can be handled in the same way 
as pre-cut sheets. If a movable blade is disposed be- 
tween the first paper guide and the feed roller, the paper 
feeding amount for cutting the roll paper is reduced. By 
cutting the roll paper upstream on the first guide surface, 
counter curiing tendency at the first guide surface is 
more reliably prevented. The second guide surface can 
be used to control the distance between the print head 
and the cutter, so that it is easy to provide enough space 
for arranging the cutter. 

[0027] When the roll paper is cut by a movable blade 
and a fixed blade, It is preferable for the movable blade 
to be disposed on the outer side to the roll paper, that 
Is, above the feed roller and/or on the discharge side so 
as to make the movable blade easy to remove. On the 
other hand, It is preferable for the fixed blade to be dis- 
posed on the print head side and on an opposite side of 
the first paper guide to the movable blade, that is, below 
and/or on the paper feeding side. Even when the printing 
apparatus stops due to a paper jam or the like with the 
movable blade having moved and being positioned 
above the fixed blade, the fixed blade does not obstruct 
the removal of the movable blade. 
[0028] As mentioned, in a printing apparatus that 
prints on the Inner surface, it is easy to arrange the first 
paper guide, the movable blade and the feed roller re- 
movable from the main fc>ody of the printing apparatus. 
When the first paper guide, the movable blade, and the 
feed roller are removable from the main body, the entire 



paper route appears, so that it is extremely easy to set 
the roll paper, and It is also simple to remove paper jams. 
The first paper guide, the movable blade, and the feed 
roller become removable with a roll paper cover that 

5 opens and closes with respect to the main body when 
the roll paper is attached. Simply opening the roll paper 
cover exposes the entire paper route, setting the roll pa- 
per and dealing with paper jams become much easy. If 
the first paper guide has the roll paper discharged in the 

10 direction of the roil paper cover, the surface of the roll 
paper cover can be used as a stocker 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 [0029] 

FIG. 1 is a cross-sectional view showing the overall 
construction of a printer according to the present in- 
vention. 

20 FIG. 2 shows an enlargement of a part that com- 
poses the paper feeding apparatus of the printer 
shown in FIG. 1 . 

FIG. 3 shows an example of a printer with a sepa- 
rate second paper guide between the feed roller 
25 and the first paper gu ide. 

FIG. 4 shows an example modifk^ation of the printer 
shown in FIG. 3. 

FIG. 5 shows another example of a printer of the 
present invention. 
30 FIG. 6 shows yet another example of a printer of the 
present invention. 

FIG. 7 shows a printer according to the present in- 
vention that prints on an inner surface of roll paper 
and has been installed in a mobile terminal. 

35 FIG. 8 is a cross-sectional view showing the overall 
construction of the printer shown in FIG. 7. 
FIG. 9 shows the printer shown in FIG. 7 In a state 
where the roll paper cover has been opened. 
FIG. 1 0 shows the printer shown in FIG. 7 In a state 

40 where the roll paper cover has been closed after the 
roll paper has been set. 

FIG. 1 1 shows how printing is performed on roll pa- 
per with a large dianneter. 
FIG. 12 shows how printing is perfomried on roll pa- 
^ per with a small diameter. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0030] The following describes the present invention 
50 in more detail with reference to the attached drawings. 
FIG. 1 1s a cross-sectional view showing a printer (print- 
ing apparatus) according to the present invention in out- 
line, In a state where a housing 2 has been cut on a side 
surface thereof. This printer 1 is a thennal printer. The 
55 printer 1 has a line themriai head 15 and a platen roller 
16 for nipping and feeding and prints onto thermosen- 
sitive roll paper 3. This printer 1 is arranged in a box- 
shaped housing 2 and a total thickness is almost 1 5mm. 
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The housing 2 includes a paper storage unit 11 for the 
rot! paper 3 at one side (the front) F. The housing 2 is 
divided into a roll paper cover 27 that covers the upper 
part of the paper storage unit 11 and a part that forms a 
main body 28 of the printer 1 . The cover 27 is attached 
to the main body 28 via a hinge 1 3 so that the cover can 
be opened and closed. When the cover 27 is opened to 
the front, roll paper (a roll paper unit) 3r that has a width 
of around 1 05mm and a diameter of around 12mm can 
be set. 

[0031] The back side B of the housing 2 is a part 12 
where printing is perfonned on the roll paper 3 and en- 
closes a printing mechanism 10 that comprises the line 
thermal head 1 5 and the platen roller 1 6 and other print- 
ing-reiated mechanisms, such as a motor 1 8 for driving 
the platen roller 16 and a control panel 23. After the roil, 
paper 3 supplied from the paper storage unit 11 has 
been printed upon by the printing mechanism 10, the 
roll paper 3 Is outputted to the outside from a discharge 
opening 4 provided in the upper part or an upper wall 
2a of the housing 2. A manual cutter 5 is provided at the 
discharge opening 4. By manually cutting the outputted 
roll paper 3, print outs in the fonn of cut sheets of A6 
size (105mm by 148nrvn) are obtained. Although not il- 
lustrated, the printer 1 has a suitable interiace, such as 
a USB interface or an infra red interface, for receiving 
printing data and control data from a host, which can be 
a mobile phone or mobile computer, such as a PDA, or 
a desktop personal computer. 

[0032] When the printer 1 is set so as to the discharge 
opening 4 being located at the top, the line thennal head 

15 and the platen roller 1 6 are arranged up and down. 
The platen roller 16 has a highly frictionat outer circum- 
ferential surface that is made of rubber or the like, and 
reliably feeds the roll paper 3 with the roll paper 3 being 
held or nipped between the line themial head 1 5 and 
the platen roller 16. A feed gukie 17 is provided below 
and behind the platen roller 16 and leads the roll paper 
3, which has been supplied from the paper storage unit 
1 1 at the front F, below the platen roller 1 6. The roll 'pa- 
per 3 moves by around 180 degrees around the platen 
roller 1 6, changes the direction and leads to the line ther- 
mal head 15. An outlet guide 25, whk:h has a guide sur- 
face (first guide surface) 30 that extends diagonally up- 
wards from the periphery of an output side of the platen 
roller 16, is disposed at the discharge opening 4. The 
line thennal head 15 is equipped with a head part 22 
that has a printing surface 15a for perfomning printing 
by heating the roll paper 3, and is disposed at a position 
contacting the platen mller 16. Also, a plate part 21 ex- 
tends towards the discharge opening 4 from the head 
part 22, with a tip or end part 21 a of the plate part 21 
reaching a vkHnity of or a point dose to the guide surface 
30. 

[0033] FIG. 2 shows an enlargement of the relation- 
ship between the line thermal head 15, the platen roller 

16 and the outlet guide 25. The line thermal head 15 
and the platen roller 16 feed the roll paper 3 along a 



downward surface (second guide surface) 19 of the 
plate part 21 of the line thennal head 1 5 in the front di- 
rection F (a first direction <p1). The roll paper 3 strikes 
the guide surface 30 of the outlet guide 25 and is bent 

5 upwards along the slant of the guide surface 30. and 
then the paper 3 is outputted from the exit opening 4. 
The slant S (an angle 0 in the clockwise direction with 
respect to the first direction (pi ) of the guide surface 30 
is tilted so as to bend the roll paper 3 In an opposite 

10 direction to the direction of curi. In the present embodi- 
ment, the slant S Is tilted by around 50 degrees in the 
clockwise direction with respect to the first direction 9I 
in which the roll paper 3 Is conveyed. Accordingly, a 
point or part 3P of the roil paper 3 that strikes the guide 

IS surface 30 is bent in the opposite direction to the direc- 
tion in which the roll paper 3 is curied and an inside of 
the curied part is stretched or extended. Accordingly, the 
cunre due to the curiing tendency is removed and the 
roll paper 3 Is outputted from the exit opening 4 as flat 

20 continuous paper. Therefore, by cutting the roll paper 3 
into a predetermined size such as A6 using the cutter 5, 
it is possible to obtain the same print outs as pre-cut 
sheets of the desired size using roll paper 3. 
[0034] In the printer 1 , a paper feeding apparatus 40 

25 of the present invention is an-anged by the platen roller 
1 6, the thennal head 1 5, and the outlet guide 25 and by 
those parts the printing mechanism 1 0 is also arranged. 
That is, the platen roller 16 corresponds to a feed roller, 
the thermal head 15 corresponds to a paper holding 

30 member, and the outlet (discharge or output) guide 25 
conresponds to a first paper guide that has a first guide 
surface. Also, in the thennal head 15, the tip parf 21a of 
the plate part 21 that extends towards the guide surface 
30 on the output side of the thermal head 15 corre- 

35 spends to a second paper guide. This means that the 
line thennal head 15 also functions as a third paper 
guide in whk:h the paper holding member and second 
paper guide are integrated. 

[0035] The guide surface 30 having the slant S tilted 

40 so that the roll paper 3 is bent in the opposite direction 
of the bent of the roll paper 3 is enough for de-curiing 
the roll paper 3. However, according to experiments by 
the inventors of the present application, if the slant S of 
the guide surface 30 is tilted by 45 degrees or at>ove 

^ with respect to the first direction (pi in which the roll pa- 
per 3 strikes the first guide surface 30, the curi of the roll 
paper 3 becomes reliably removed, and print outs be- 
comes in an approximately flat state. Accordingly, in or- 
der to obtain print outs that can be handled in the same 

50 way as regular cut sheets, the angle 8 of the slant S of 
the first guide surface 30 should preferably be 45 de- 
grees or above with respect to the first direction tpl . 
[0036] When there is no special paper guide to guide 
the roil paper 3 to the guide surface 30, it is important 

55 for the first guide surface 30 to be disposed close to the 
platen roller 1 6 that f unc^ons as the feed roller, and the 
arrangement that the distance R between the platen roll- 
er 1 6 and the first guide surface 30 is 1 0mm or below is 
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preferable. As described below, this distance can be ex- 
tended by disposing a suitable paper guide, in the paper 
feeding apparatus 40 of the present Invention type, even 
if the roll paper 3 may be bent somewhat due to its own 
curling tendency, the roil paper 3 is led in an approxi- 
mately linear manner to the first guide surface 30 using 
the rigidity of the roll paper itself. At the point (3P in the 
drawing), the paper 3 strikes the first guide surface 30 
and the paper 3 is bent with stretching and/or extending 
sharply in the opposite direction to the curiing tendency, 
so that the curi Is removed. The inner surface 3a of the 
curied roll paper 3 is pressed or pushed onto the guide 
surface 30 and Is forcibly bent in the opposite direction 
to the curl, so that the inner surface 3a extends or being 
stretched and the outer surface 3b contracts or shrinlcs, 
so that It Is believed that the Imbalance in the inner 
stress of the roll paper 3 that causes the curiing tenden* 
cy is removed and the curi is removed extremely effi- 
cientiy. 

[0037] In order to suddenly change the angle of the 
roll paper 3 at the part 3P that strikes or contacts the 
first guide surface 30, the roil paper 3 should preferably 
be pushed against the guide surface 30 with sufficient 
force. To do so, It ts important for the power of the platen 
roller 16 to be transmitted to the point 3P using the ri- 
gidity of paper Itself (resistance to folding of the roll pa- 
per itself), so that it Is important for the roll paper 3 to 
not bend or sag between the platen roller 16 and the 
guide surface 30. Accordingly, in the printer 1 of the 
present embodiment, It is preferable for the guide sur- 
face 30 to be disposed as dose as possible to the platen 
roller 16 within a range that is tolerated due to layout 
and assembly considerations. 

[0038] Since the roll paper 3 curis downwards, a force 
that pushes the roll paper 3 slightly downwards acts at 
the position 3P that the roll paper 3 strikes the first guide 
surface 30. This force acts as resistance against the 
guide surface 30 gukiing the roll paper 3 diagonally up- 
wards, so that the position 3P that strikes the first guide 
surface 30 becomes hard to slide upwards, which 
means that the state of the periphery of the striking po- 
sition 3P is stabilized and the curi can it>e stably re- 
moved. 

[0039] IHowever, depending on the paper quality and/ 
or condition of the roll paper 3, the position 3P that the 
roll paper 3 strikes the first guide surface 30 may move 
upwards along the first guide surface 30. In such a case, 
at the periphery of the position 3P, the angle t>etween 
the guide surface 30 and the direction of the roll paper 
3 striking the guide surface 30, whk:h is the effective an- 
gle 0, is reduced, so that It becomes uneasy to remove 
the curiing tendency. In the printer 1 , the tip part 21 a of 
the plate part 21 in the line thermal head 15 that func- 
tions as the second paper guide extends to the close to 
the guide surface 30, so that the position 3P that the roll 
paper 3 is striking is stable and dose not move away 
upwards. Accordingly, the roll paper 3 is made resistant 
to folding and the paper feeding force Is transmitted to 



the position 3P. so that the curiing can be efficiently re- 
moved continuously. The distance L between the output 
tip or output end 21 a of the second paper gukle and the 
first guide surface 30 should preferably be set at 5mm 
5 or below. 

[0040] By making the comer 24 of the tip part 21a a 
right angle or an acute angle, the position 3P where the 
roll paper 3 strikes the guide surface 30 becomes more 
diffbult to move upwards. This also maintains the direc- 

10 tion of the roll paper 3 striking the first guide surface 30 
at the first direction q>1 and the angle 8 with the slant S 
of the guide surface 30. Also, the roll paper 3 tilts down- 
wards somewhat at the position 3P due to the curt, so 
that the angle at which the roll paper 3 strikes the guide 

IS surface 30 is always larger than the angle 8 between 
the guide surface 30 and the paper feeding direction (p1 . 
Accordingly, the mechanism of this Invention uses the 
curi Itself conversely for easily removing the curiing ten- 
dency of the roll paper 3. 

20 [0041 ] From the view point of the platen roller 1 6, the 
paper feeding direction <p1 is decided as a direction of 
a tangent at the point where the thermal head 15 con- 
tacts the platen roller 16. However, by the angle of the 
tip part 21 a of the plate pari 21 that functions as the sec- 

25 ond paper guide, the angle of stiiking the paper to the 
guide surface 30 can be controlled and more preferable 
conditions for removing the curi can be produced or con- 
trolled. In the same way, by changing the slant of the 
first guide surface 30, the conditions for removing the 

30 curi can be changed. 

[0042] In order to make rigid the roll paper 3 against 
the folding over, the distance R between the platen roller 
(feed roller) 1 6 and the first guide surface 30 and/or the 
distance L between the tip part 21a and the first guide 

35 surface 30 should preferably be made short. In order to 
efficiently remove the curi, the slant S of the first guide 
surface 30 with respect to the first direction <p1 and/or 
the angle e should preferably be made large. However, 
If the roll paper 3 is pushed with too much pressure 

40 against the first guide surface 30 and/or if the angle of 
the roll paper 3 striking the first guide surface 30 (this 
angle being detenmined by the relative angle between 
the first guide surface 30 and the line thermal head 15 
that forms the second surface) becomes too large, there 

^ is the possibility of a fall in the quality of the print outs 
due to the roil paper 3 being overly deformed, curiing 
the opposite way and/or creases being produced in the 
roll paper 3, etc. 

[0043] In the printer 1 of the present embodiment, a 
50 shaft 31 that extends parallel in the axial direction of the 
platen roller 16 is provided for the first paper guide 25, 
with the first paper guide 25 being able to rotate about 
this shaft 31 . Using this shaft, the first output guide 25 
can also slide In the forward and backward. Therefore, 
55 by moving the first paper guide 25 itself and/or operating 
the shaft 31 from the outside, the slant S of the first guide 
surface 30 and the distance L between the first guide 
surface 30 and the tip part 21a can be adjusted. When 
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the strength of the curfing tendency of the roll paper 3 
changes due to the roll paper 3 being consumed and 
the diameter changing, or the paper quality of the roll 
paper 3 has been changed, the paper guide 25 can be 
set in a suitable state for removing the curl. In place of 
the first paper guide 25, the angle or position of the tip 
part 21 a of the line thermal head 1 5 may be controlled. 
[0044] I n the printer 1 that includes the paper feeding 
apparatus 40, the curl can be removed by striking the 
roil paper 3 to the first guide surface 30 on the exit side 
of the platen roller 16. Accordingly, there is no need for 
the roll paper to be squeezed by a roller or spring to 
remove the curi and the resistance for feeding the roll 
paper is decreased. The load applied to the motor is re- 
duced, and a motor 1 8 with a small output can be used, 
so that It is possible to make the housing 2 of the printer 
1 compact In addition, the power consumption of the 
motor 1 8 Is reduced, so that It is possible to extend bat- 
tery life. 

[0045] When the cu ri was removed by sq ueezing with 
rollers or a spring, etc., it is necessary to pull the roll 
paper through such a mechanism, so that it has been 
necessary to locate the apparatus for de-curt between 
the roll of paper and the platen roller. With the method 
of the present embodiment, the curi Is removed by strik- 
ing the roll paper 3 to the first guide surface 30, so that 
the de<uriing mechanism can be installed at the exit 
side of the platen roller, near the exit opening 4. Accord- 
ingly, it is easy to add a de-curi mechanism as an option 
and to add a de-curl mechanism to a conventional print- 
er In the printer 1 , a mechanism for de- curiing is real- 
ized by arranging according to the present invention, the 
output paper guide 25, the platen roller 1 6, and the line 
thermal head 1 5, those are the members that compose 
the periphery of the exit opening 4 of the themnal printer 
1 . This means that very few parts or members and very 
little space need to be added, so that the curi of roll paper 
can be removed in an extremely compact manner and 
at low cost. 

[0046] For stretching out of the curi, it is thought that 
removing the tendency by extending the inner side of 
the curied part is important. In methods where the curt 
is removed while pulling the roll paper, since forces are 
applied to both the Inner skie and the outer side of the 
curied part, it is difftoult to eff feientty make the difference 
between these forces large, in the printer 1 , the curi is 
removed while pushing the roll paper 3. Accordingly, it 
is possible to extend only the inner surface without ap- 
plying an extending force to the outer surface of the 
curied part, in addition, using the folding resistivity of the 
paper, a compressing force that acts in a contracting di- 
rection can be generated in the outer surface of the 
curied part. Accordingly, this aspect of the paperfeedlng 
apparatus 40 and/or printing mechanism 1 0 of the print- 
er 1 of the present embodiment is extremely effbient at 
removing the curi. 

[0047] In addition, in the printer 1 , the curi is removed 
on the output side near the platen roller 16 while the 



paper Is being pushed and paperfeedlng is reliably per- 
fonmed in this area, so that there is also the merit that it 
is difficult for paper jams to occur. If the paper jam oc- 
curs, the paper jam is located near the exit opening 4, 
5 so it is easy to remove the jam. 

[0048] So long as the platen roller 1 6 is not driven and 
paper is not fed, no force is applied to the part 3P of the 
paper that strikes the first guide surface 30. Accordingly, 
when printing by the printer 1 is Intenrupted and the plat- 
10 en roller 1 6 is not rotating, even if the roll paper strikes 
ttie guide surface 30 and bends in the opposite direc^on, 
very little force acts on thai part 3P. so that no tendency 
to curi in the opposite direction Is Imparted. Accordingly, 
it is not necessary to perform special control, such as 
IS control to rotate the platen roller 16 in reverse for pre- 
venting the counter curi. 

[0O49] The paper feeding apparatus 40 according to 
ttie present Invention and a printer that uses such paper 
feeding apparatus 40 are not limited to those described 
above. The printer may have a paper pass where the 
roll paper is not reversed at the platen roller. The dis- 
charge direction for the paper is not limited to the upper 
surface of the housing. The side surface or bottom sur- 
face may be freely selected and the first guide surface 
of the present invention can be anBnged in any arrange- 
ment. 

[0050] The printer la shown in FIG. 3 is a different 
example of the present invention. In this printer la, the 
printing mechanism 10 and a paper feeding apparatus 
40a have been separated. In this printer 1a, the roll pa- 
per unit (rolQ 3r is set at the back B of the housing 2 and 
the roll paper 3 is fed towards the front F by a printing 
mechanism 10 including the line thermal head 15 and 
the platen roller 16, then the curt is removed by a paper 
feeding apparatiis ^Oa that discharges the paper. The 
paper feeding apparatus 40a includes a discharge roller 
41 , a sub-roller 42, an outlet guide 25 that guides the 
roil paper 3 to the exit opening 4, and a paper guide 45 
that leads roll paper 3 from the discharge roller 41 to the 
close of the outiet guide 25. The discharge roller 41 cor- 
responds to a feed roller, the sub roller 42 con-esponds 
to a paper holding member, and the output or outlet 
guide 25 corresponds to a first paper guide that Includes 
a first guide surface 30. The paper guide 45 corresponds 
to a second paper guide that has the second guide sur- 
face 19. 

[0051 ] In the paper feeding apparatus 40a, the outlet 
guide 25 is rotated and/or slid with the shaft 31 , and the 
second paper guide 45 is also slid in the forwards-back- 
wards direction and rotated with the shaft 46. Accord- 
ingly, the direction in which the roll paper 3 strikes the 
first guide surface 30 can be adjusted more freely, so 
that it Is possible to appropriately correct curiing tenden- 
cies of different conditions. 

[0052] FIG. 4 shows yet another example. A printer 
1 b of this example includes a paper feeding apparatus 
40b. The paperfeedlng apparatus 40b includes a fourth 
paper guide 58 that has guide surfaces 56a and 57a that 
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face one another in order to lead the roll paper 3 from 
the output side of the platen roller 16 to the first guide 
surface 30. Additionally, out of two members 56 and 57 
disposed up and down of the fourth paper guide 58, a 
part 59 on the output side of the upper member 56 is 
disposed at a closer position to the first guide surface 
30 so as to be the second guide surface 19. 
[0053] I n the paper feeding apparatus 40b, the roll pa- 
per 3 that has been outputted from the platen roller 16 
is linearly guided to the first guide surface 30 inside a 
tiny space between the guide surfaces 56a and 57a. Ac- 
cordingly, even if the distance between the platen roller 
16 and the first guide surface 30 is Increased, the roll 
paper 3 can be prevented from folding without sagging. 
Accordingly, the force that has fed the paper push the 
roll paper 3 against the first guide surface 30, so that 
the same situation is made as above, the curl is stably 
removed from the roll paper 3. This construction is suit- 
ed to adding a function of the present invention for re- 
moving the curl to an existing printer or to a printer in 
which the first guide su rface 30 cannot be disposed near 
the platen roller 16. As one example, it is possble to 
lead the roll paper 3 to an existing housing wall or to the 
outside by the two members 56 and 57 and arrange the 
first guide surface 30 for de-curling. 
[0054] In the paper feeding apparatus 40b, the first 
paper guide 25 and the bottom member 57 of the fourth 
paper guide 58 may be integrated. With the shaft 46, the 
upper member 56 of the fourth paper guide 58 is rotated 
and/or slid for controlling the angle and position of the 
part 59 of the exit side that functions as the second pa- 
per. 

[0055] FIG. 5 shows yet another printer 1c according 
to the present invention. This printer 1c has a paper 
feeding apparatus 40c of the present invention installed 
upstream of the printing mechanism 10. In this printer 
1 c, the roll paper 3 is led to a flat platen 36 by the paper 
feeding apparatus 40c and a print head, such as an ink 
jet head 35, that is opposite the flat platen 36 and moves 
in the scanning direction prints on the roll paper 3. Al- 
ternatively, the head 35 may be a wire-dot type. Also, in 
place of a serial printer in that printer head moves in the 
scanning direction, the printer may be a line printer that 
prints entire line at ones or a page printer such as a laser 
printer. The printed roll paper 3 is guided to the exit 
opening 4 by discharge rollers 51 and 52. 
[0056] The paper feeding apparatus 40c of the 
present example Includes a feed roller 43, a paper guide 
44 that is the paper holding member and also the third 
paper guide, and a flat platen 36. The flat platen 36 cor- 
responds to the first paper guide. A part on the output 
side 45 of the paper guide 44 corresponds to the second 
paper guide that includes the second guide surface 1 9. 
The curt of the roll paper 3 fed by the feed roller 43 and 
the plate 44 is removed on the flat panel 36, so that print- 
ing can be performed on flat paper using an Inkjet meth- 
od or the like. Accordingly, high-quality printing can be 
performed even on roll paper. When an ink jet method 



is used, it is hard to hold and feed the paper in a state 
where the ink has not dried after printing for de-curt, 
though there are no such worries with the anrangement 
in the present example. In addition, the print quality can 

5 be raised. Since the paper feeding apparatus 40c is con- 
structed on only the paper feeding side B of the ink jet 
head 35, problems such as deterioration In print quality 
due to the paper feeding apparatus 40c dirtying the sur- 
face of roll paper 3 that has been printed upon do not 

10 occur. 

[0057] In the paper feeding apparatus 40c of the 
present embodiment, the plate 44 is slid in a diagonal 
direction, so that the distance between the plate 44 and 
the flat platen 36 can be controlled. By rotating the plate 
IS 44, the angle at which the roll paper 3 is bent at a surface 
(the first guide surface) 30 of the flat platen 36 can be 
adjusted. 

[0058] FIG. 6 shows yet another printer 1 d according 
to the present invention. This printer 1 d is equipped with 

20 a paper feeding apparatus 40d whk;h removes the curi 
in the same way as in the printer 1 shown in FIG. 1 , and 
in which the thermal head 15 is used as a paper holding 
member and the platen roller 1 6 is used as a feed roller. 
The roll 3r or paper, the platen roller 1 6, and the thermal 

25 head 15 are aligned in that order, the themial head 15 
is disposed so as to be approximately vertrcal, so that 
the platen roller 16 can be moved upwards and remov- 
able, and when the platen roller 16 has been removed, 
the entire paper route appears, so that it is easy to set 

30 the roll paper and to remove paper jams, thereby making 
the printer easy to handle. 

[0059] However, in the printer 1d, the roll paper 3 is 
discharged on the opposite side to the supply direction 
with the printed surface 3b on the reverse or facing 

35 downwards. It is undesirable that the printed surface is 
not visible. Also, in view of when the printer is installed 
with a mobile tenminal 7 such as that shown in FIG. 7, tt 
is not preferable for the paper 3 that has been dis- 
charged to cover and hide a liquid crystal panel 7a and 

40 a keyboard. When the printer is installed in or ¥Wth the 
mobile temninal 7, as shown in FIG. 7, it is preferable for 
the print surface 3a to be visible and for the liquid crystal 
7a to not be hidden by the print outs. 
[0060] The higher the angled of the first guide surface 

45 30 with respect to the direction q>1 in whteh paper is fed 
by the platen roller 1 6, the greater the curi-renrwving per- 
fomiance. In parttoular, when a diameter of roll paper 3 
is so small such as 1 0mm or below, the roll paper 3 has 
strong curi, so that the angle G should preferably be 

50 large, and maintain an angle of 45 degrees or above. 
Considering an anrangement in which such angle 8 is 
maintained, the print surface is made visible, and the 
discharge direction Is on the roll paperslde.the arrange- 
ment shown in FIG. 1 is unavoidable where the thermal 

55 head 1 5 is arranged horizontally above the platen roller 
1 6. However, this arrangement is not so good consider- 
ing how to remove the platen roller 16. Therefore, an 
automata paper feeding mechanism to the platen roller 
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or an opening or openings for removing paper Jams may 
be required. White this may be acceptable for a slightty 
iarge printer, such as a desktop printer, for an extremely 
compact printer that can be installed with a mobile 
phone, the other solution is required for easily handle, s 
[0061] In FIG. 8, a cross-sectional view shows the 
overall construction of yet another printer 1 e according 
to the present invention. The printer 1 e is shown with a 
similar size to the examples described above, however 
is an extremely small printer that uses a paper roll 3r io 
with a diameter of 1 0mm or below and outputs flat print 
outs with the curi removed. Inside the housing 2, the pa- 
per roll 3r, the platen roller 16, thethenmal head 15, and 
the motor 1 8 that drives the platen mller 1 6 are arranged 
in an approximately straight line or are aligned almost is 
horizontally. A paper guide 17 with a U-shaped guide 
surface 1 7a is disposed below the platen roller 1 6, and 
a paper pass 50 is constructed. In the paper pass 50, 
paper 3 pulled from the paper roll 3r leads around the 
outer circumference of the platen roller 16 and the re- 20 
verse side of the paper 3 is outputted so that an inner 
surface 3a of the roll paper 3 faces the printing surface 
15a of thethemnal head 15. The thermal head 15 is dis- 
posed so that the printing surface 15a is approximately 
vertical, and the printed roll paper 3 is fed by the themiat 2s 
head 1 5 and the platen roller 1 6 in an approximately ver- 
tical direction and is outputted to the outside from the 
exit opening 4 provided In the upper part of the housing 
2. 

[0062] A discharge paper guide (the second paper 30 
guide) 21 that includes a guide surface (the second 
guide surface) 19 for guiding the roil paper 3 from the 
platen roller 1 6 In the vertical direction, a cutter 60 that 
includes a movable blade 61 and a fixed blade 62, and 
an outlet guide (first paper guide) 25 that includes a ^ 
guide surface (first guide surface) 30, which is tilted so 
as to guide the inner surface 3a of the roll paper 3 and 
bend the discharge direction towards the outer surface 
3b of the roll paper, are disposed between the platen 
roller 1 6 and the discharge opening 4 in that order from ^ 
k)elow. The outlet guide 25 is disposed so as to appear 
on the surface 2a of the housing 2 and cover the dis- 
charge opening 4. In the printer 1e, the paper feeding 
apparatus 40e comprises the line thermal head 15, the 
platen roller 1 6, the first paper guide 25, and the second ^ 
paper guide 21 , so that the curiing tendency (curl) of the 
roll paper 3 is removed by the roll paper 3 being pushed 
against the guide surface 30 located at the discharge 
opening 4 and the paper is discharged to the surface 2a 
of the housing 2. so 
[0063] The movable blade 61 and the fixed blade 62 
of the cutter 60 are disposed in parallel along the surface 
of the housing 2 just below the output guide 25. The 
movable blade 61 of the cutter 60 is positioned at>ove 
the platen roller 1 6, so that the movable blade becomes ss 
the upper blade with respect to the fixed blade 62 that 
is positioned on ttie opposite side above the line thermal 
head 15, and moves perpendicular to the roll paper 3 In 



the horizontal direction. Accordingly, the discharged roll 
paper 3 is cut directly below the outlet guide 25, and 
print outs are discharged In the form of flat sheets where 
the curi has been straightened out. 
[0064] The discharge paper guide 21 Is positioned 
above the platen roller 16, and functions as the second 
paper guide of the paper feeding apparatus described 
above by contacting the outer surface 3b of the roll pa- 
per 3 and guiding the roll paper 3 in an approximately 
straight line to the vicinity of the movable blade 61 from 
the platen roller 1 6 without folding the roll paper 3. 
[0065] In addition, the printer 1 e Includes a means 70 
ttiat operates In accordance with the diameter of the pa- 
per roll 3r and indicates a position of the outiet guide 25. 
The indicator 70 includes two arms 71 and 72 that rotate 
around a shaft 16a of the platen roller 16, with the arm 
71 contacting the outer circumference of the roll paper 
unit 3r and detecting the diameter of the roll 3r. A front 
end 73 of the other arm 72 appears at the surface 2a of 
the housing 2 and rotates in coordination with the arm 
71 so that a value corresponding to the diameter of the 
roll 3r is indicated by the front end 73 of the am 72. 
Accordingly, the extent of the curi that changes accord- 
ing to the diameter of the roll 3r can be easily understood 
at the surface of the housing 2, so that the user can ad- 
just the position of the outiet guide 25 to a position that 
is suited to removing the curi. 

[0066] FIG. 9 shows how the paper roll paper 3r is set. 
In the printer 1e, the platen roller 16 and the thennal 
head 1 5 are disposed in the horizontal direction (the first 
direction) from the side of the roll 3r. The printing surface 
15a of the line thermal head 1 5 is arranged so as to ex- 
tend upwards (vertically, or In a second direction that Is 
perpendicular to the first direction) at approximately a 
right angle to the horizontal direction, and so cHoez not o 
interfere with the platen roller 16 when the platen roller 
1 6 is moved away upwards. The platen roller 1 6 can be 
removed or moved away towards a side above the print- 
er main body 28 without obstruction of the line thermal 
head 15. 

[0067] The platen roller 16, the discharge guide 21 , 
the nK>vable blade 61, and the outiet guide 25 are at- 
tached to the roll paper cover 27 appropriately. When 
the roll paper cover 27 is rotated in order to set the roll 
3r, the platen roller 1 6, the discharge guide 21 , the mov- 
able blade 61, and the outlet guide 25 move together 
with ttie roll paper cover 27 so that the paper storage 
unit 11 and the paper pass 50 appear. Accordingly, as 
shown in FIG. 9, the roll 3r is inserted in the paper stor- 
age unit 11 and by pulling out the end pari 3c from the 
upper part of the roll 3r with the inner surface 3a facing 
the direction of the paper pass 50 below, the roll paper 
3 can be set In the printer 1 e extremely easily. 
[0068] That is, after the roll 3r has been Inserted into 
the storage unit 11 and the paper cover 27 has been 
closed, as shown in FIG. 1 0 the platen roller 1 6 returns 
to the position above the feed guide 17, the outer sur- 
face 3b of the roll paper 3 Is pressed by the platen roller 



10 



19 



EP 1391 408 A1 



20 



1 6 and the roll paper 3 is nipped between the feed guide 

17 and the platen roller 16. By doing so, the roll paper 
3 is set in the U-shaped paper route 50 along the guide 
surface 17a of the feed guide 17. The reverse side of 
roll paper 3 is led by the paper route 50 and the inner 5 
surface 3a is guided towards the printing surface 1 5a of 
the themial head 15, so that printing is perfonned on the 
inner surface 3a of the roll paper 3. 

[0069] Once the roll paper 3 that has been pulled from 
the roll 3r has been set, the end part 3c of the roll paper io 
3 that is pulled passes above the fixed blade 62 and ex- 
tends in the opposite direction to a normal discharge di- 
rection, the normal discharge direction is the direction 
to the roil 3r. After the roll paper cover 27 has been 
closed, the cutter 60 is operated, and the movable blade is 
61 moves and the end part 3c is cut off. Accordingly, in 
the printer 1 e, by simply opening the roll paper cover 27, 
Inserting the roll paper unit 3r, pulling out the end part 
3c of the roll paper 3 so as to extend beyond the paper 
route 50, closing the roll paper cover 27, and by having 20 
the cutter 60 move once, the roll paper 3 is set in a state 
where printing is possible. Accordingly, the task of re- 
placing the roll paper and putting the printer 1 e into the 
standby mode is extremely easy. 

[0070] After the roll paper 3 has been set, the roll pa- 25 
per 3 is Inside the U-shaped paper pass 50 and the end 
of the roil paper 3 is positioned upstream of the cutter 
60, and Is In approximatety straight. The end of the roll 
paper 3 is not pushed onto the outiet guide 25, so that 
the end of the roll paper is not significantly curved or 30 
folded and no tendency to bend in the opposite direction 
to the curi is imparted, so that there is no deterioration 
In the quality of the paper. 

[0071] FIG. 11 shows how to print the roll paper 3. 
When print data is supplied to the line thermal head 15 35 
and the platen roller 16 is moved by the motor 1 8 via a 
suitable driving mechanism such as a gear train or the 
like. The roll paper 3 is held between the line thermal 
head 15 and the platen roller 1 6 and fed upwards while 
printing is performed on the inner surface 3a. The print- 40 
ed roll paper 3 is led to the guide surface 30 of the output 
guide 25 through the cutter 60 with the outer surface 3b 
being guided in an approximately straight manner by the 
guide surface 1 9 of the discharge guide 21 . The inner 
surface 3a of the roll paper 3 strikes the guide surface ^ 
30, and the roll paper 3 is bent by the angle of the guide 
surface 30 by the guide surface 30 in the directk>n to the 
outer surface 3b of the roll paper 3. that Is, the opposite 
direction to the curiing tendency or curt, and is dis- 
charged from the discharge opening 4 in the direction so 
of the roll paper cover 27. 

[0072] In the paper pass 50, the roll paper 3 is bent 
so that the outer surface 3b is placed on the Inskle, the 
platen roller 1 6 presses the outer surface 3b and the roll 
paper 3 is guided in an approximately U-shape. That is, ss 
the roll paper 3 is also bent in the opposite direction to 
the curi inside the paper route 50. Accordingly, so long 
as the curiing tendency of the roll paper is not strong. 



the curi becomes somewhat weak by the paper pass 50. 
When the diameter of the platen roller 16 is smalt, the 
ability to weaken the curiing tendency may be increased 
by reduced radius of curvature of the paper pass 50. 
However, with this U-shaped paper route 50 alone, there 
is not such a pronounced weakening effect for the curi. 
In the small printer 1e, the diameter of the roll paper 3 
set in the printer Is also small, so that the curi is so 
stronger. Accordingly, just after the paper has been fed 
from the platen roller 16, the curi is little weakened, so 
that the roll paper 3 at that point will be curied with the 
outer surface 3b in a convex state. 
[0073] In the printer 1 e; the roil paper is guided from 
the paper route 50 to the outlet guide 25 without folding 
and with the paper being pushed so as to bend in the 
opposite direction to the curi, so that print outs that are 
approximately straight are obtained from the outlet 
gukle 25. The discharge guide 21 is disposed at the exit 
of the platen roller 16, and between the platen roller 16 
and the cutter 60. the outer surface 3b of the roll paper 
3 Is guided in an approximately straight manner by the 
guide surface 1 9 of the discharge guide 21 . Accordingly, 
the roll paper 3 is prevented from becoming convex on 
the outer surface 3b side. Also, the end of the roll paper 
3 catches on the fixed blade 62 after cutting by the cutter 
60 and this acts as a guide so as to prevent the roll paper 
3 from becoming curve to the Inner surface 3a side. Ac- 
cordingly, the roll paper 3 that is outputted from the plat- 
en roller 16 is guided in an approximately straight man- 
ner to the guide surface 30 of the outlet guide 25 that is 
disposed directly above the cutter 60. This means that 
In the same way as In the various examples described 
above, the curiing tendency of the roll paper 3 is suc- 
cessively corrected by the guide surface 30, and paper 
in the f onm of flat sheets that are not curied is discharged 
from the discharge opening 4. At this point, the printed 
roll paper 3 exits in the direction of the outer surface 3b 
by the outlet guide 25, so that the roll paper 3 Is dis- 
charged with the printed inner surface 3a oriented as 
the surface, so that the user can see the printed surface 
3a. 

[0074] The diameter of the roll paper to be set in the 
smalt printer 1e wnll be around 10mm, the angle 6 be- 
tween the direction the roll paper 3 striking the guide 
surface 30 and the direction of the guide surface 30 shall 
be 60 degrees or above, with an angle of 70 to 80 de- 
grees, for example, being even more preferable. When 
the diameter of the roll paper 3 is 10mm or below, it is 
preferable for the angle 6 to be as close as possible to 
90 degrees or above. In addition, when the distance L 
cannot be made especially small, it Is necessary to in- 
crease the angle 6. By increasing the angle at which the 
roll paper Is bent towards the outside to around 11 0 de- 
grees, it is possible to obtain a suffcient de-curi effect 
even if the distance L Is not especially reduced. 
[0075] In the printer 1 e, the inner surface 3a of the roll 
paper 3 is printed, so that It is possible for the angle 8 
by whteh the roll paper bends to the outside to be set at 
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90 degrees or above. The angle 6 can be increased with- 
in the tilting of the printing surface 15a of the thermal 
head 15 faces upward, and the platen roller 16 can be 
disposed above the printing surface 15a. By this kind of 
arrangement, the platen roller 16 can be removed up- s 
ward without Interfering with the thermal head 1 5, so that 
the roll paper or roil itself 3rcan be set extremely easily. 
In such an-angement, since the roll paper 3 becomes 
slanted with respect to the direction in which the mova- 
ble blade 61 moves, cutting ability Is slight reduced. The io 
movable blade 61 can be disposed so as to be perpen- 
dicular to the roll paper 3 but would end up being dis- 
posed at an angle to the surface of the housing 2 or the 
cover 27, which can reduce the space efficiency. In the 
printer 1e shown in FIG. 8, the roll Itself 3r, the platen 
roller 1 6, and the head 15 are aligned in an approximate- 
ly straight line in the horizontal direction, and the printing 
surface 15a of the head 15 rises almost vertically so as 
to be perpendicular to this arrangement, so that the 
movable blade 61 is arranged along the cover 27 and 20 
can move in a direction that is perpendicular to the feed- 
ing direction of the roll paper 3, with space being used 
extremely efficlentiy in this arrangement. 
[0076] The angle 6 and the distance L should prefer- 
ably be adjusted in accordance with the strength of the 25 
curiing tendency of the roll paper 3, but it may not be 
necessary to adjust according to the condition of the curi 
particularly so often. However, for a compact printer 1 e, 
the roll paper unit 3r has a small diameter, and the 
amount of paper on the roll is small, so that paper is 30 
wounded to the minimum diameter as far as possible. 
Accordingly, there is an extremely large difference in the 
usable diameter of the roll 3r at the start and at the end 
of use. 

[0077] For the above reason, in the printer 1e, as . 3s 
shown in FIG. 12, the outiet guide 25 is attached to the 
housing 2 so as to slide in the front-back direction (the 
directions F and B in the drawing). Therefore, the posi- 
tion of the tilted guide surface 30 is changeable so that 
the distance L between the guide surface 30 and the 40 
end part 21 a of the discharge guide can be adjusted. 
In addition, the tndk^ator 70 that moves in the direction 
of the arrow in accordance with the diameter of the roll 
paper unit 3r Is provided. Accordingly, the user can slide 
the outlet guide 25 in the front direction F or the back 
direction B based on the indication by the end 73 of the 
arm 72 of the indk:ator 70, and can thereby adjust the 
gap L to a suitable distance for removing the curiing ten- 
dency. 

[0078] The printer 1 1s easy to nnaintain when a printer so 
jam has occurred. That is, in the cutter 60, the movable 
blade 61 is disposed above the platen 1 6 and is also on 
the outiet guide 25 side of the fixed blade 62 so as to 
become the upper blade with respect to the fixed blade 
62 that is disposed above the line thennal head 1 5. Ac- 55 
cordi ngly, if a paper jam occurs when the movable blade 

61 moves and the movable blade 61 and the fixed blade 

62 are positioned above one another, the movable blade 



61 can be released upwards without Interfering with the 
fixed blade 62, as shown in FIG. 9, so that the paper jam 
can be removed. Furthermore, the movable blade 61 is 
arranged on the platen roller 1 6 side, and the discharge 
guide 21 and the output guide 25 are arranged so as to 
move together with the platen roller 16, so that when 
there is a paper Jam, regardless of the state of the mov- 
able blade 61 , the nrK)vable blade 61 can be moved with- 
out interfering with the other members and without the 
movable blade 61 and the platen roller 16 interfering 
with one another. Accordingly, in the printer 1e, even 
when a paper jam has occurred, the roll paper cover 27 
can definitely be opened, so that the entire paper route 
50 appears and paper jams can be easily removed. 
[0079] After cutting, the end of the roll paper 3 is sup- 
ported by the fixed blade 62 that is disposed above the 
line thermal head 15. Accordingly, as described above, 
the end of the roll paper 3 is guided approximately ver- 
tically and made to strike the guide surface 30 of the 
outiet guide 25 more precisely. By cutting the roll paper 
3 upstream from the outiet guide 25, the amount of pa- 
per that needs to be fed in order to cut the roll paper 3 
can be reduced, which can stop the roll paper from being 
wasted and can prevent the print region from being lim- 
ited. In addition, by cutting the roll paper 3 with the cutter 
60 that is disposed in front of (upstream from) the outlet 
guide 25, there is an additional merit in that the roll paper 
3 is not pressed against the guide surface 30 until paper 
feeding is performed and a curiing tendency in the op- 
posite direction is not imparted into the roll paper 3. 
[0080] The printer 1 e Is a roll paper printer, and when 
it is attached to a mobile temninal such as the mobile 
phone 7 and used, print outputs that do not curi can be 
outputted with the upward printed surface and without 
the display 7a or the keyboard of the mobile terminal 
being hidden. Additionally, the electric parts such as the 
line tiiemial head 1 5 and the motor 1 8 can be disposed 
on the side connected to the mobile temninal and the roll 
paper can be disposed on the side away from the mobile 
terminal so that the paper roll itself 3r is easy to replace 
and it is easier to provide a large space for storage. Ac- 
cordingly, it is possible to provide a compact printer that 
is suited to being carried together with a mobile temninal, 
such as a mobile phone or a PDA, and to being used 
while the user is out of office. 
[0081 ] In a case where the discharge guide 21 is omit- 
ted from the printer 1e, it is necessary to dispose the 
guide surface 30 of the output guide 25 in the vtoinity of 
the platen roller 16, and in view of interference witti the 
platen roller 16, the range of angle 6 of the bending at 
tiie guide surface 30 becomes limited. Accordingly, it is 
preferable to provide the discharge guide 21 and to pro- 
vide a suitable space between the platen roller 16 and 
the outlet guide 25, so that it possible to secure the angle 
6 for the guide surface 30. Also, the roll paper is guided 
in a straight line by the discharge guide 21 , so that even 
if a reasonably large gap is provided for disposing the 
cutter 60, the roll paper 3 can be kept in a state where 
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is dffficuft for the roll paper 3 to become folded over. The 
cutter 60 may be omitted, and the outlet guide 25 may 
be provided with a manual cutter function. 
[0082] Also, in place of the indicator 70, it is possible 
to provide a link mechanism that can adjust the position 
of the outlet guide 25 in coordination with the diameter 
(remaining diameter) of the paper roll 3r, with it also be- 
ing possible for the gap L to be adjusted automatically 
according to the diameter of the paper roll unit 3r. Fur- 
thermore, it is also possible to control the rate of removal 
of the curling tendency of the roll paper by changing the 
angle 0 of the guide surface 30 in place of, or together 
with, control over the gap L as described above. 
[0083] In addition, it is possible to print on the inner 
surface 3a of the roll paper 3 using a different method 
such as by an ink jet head. While examples of where the 
paper feeding apparatus of the present invention is in- 
stalled in a thermal printer or an ink jet printer have been 
described above, so long as roll paper is used, the 
present invention is not limited to various printers and 
can be applied to other printing apparatuses, such as 
facsimiles and plotters. 

INDUSTRIAL APPLICABILITY 

[0084] As described above, the present invention pro- 
vides a paper feeding apparatus and a printing appara- 
tus that are extremely compact and can remove the curi- 
ing tendency of roll paper In this invention, by using roll 
paper, it is possible to realize a compact, handy-type 
printing apparatus that can be easily earned together 
with a mobile terminal such as a mobile phone, and can 
be used anywhere, with it also being possible to obtain 
print outs in thefomn of sheets. Accordingly, it is possible 
to provide, in addition to a desktop roll paper printer, fac- 
simile machine, plotter, or copier, a printer that is suited 
to being installed in a mobile appliance, such as a mobile 
phone or PDA, and a printer that is also suited to being 
canied together wrth such a mobile appliance. 



Claims 

1 . A paper feeding apparatus, comprising: 

a feed roller and a paper holding mennber for 
nipping and feeding roll paper; and 
a first paper guide that has a first guide surface 
against which the roll paper outputted from the 
feed roller is pushed, the first guide surface be- 
ing tilted so as to guide the roll paper in a direc- 
tion opposite to a curving direction of the roil 
paper. 

2. A paper feeding apparatus according to Claim 1 , 

wherein the first paper guide is disposed In a 
vicinity of the feed roller. 



3. A paper feeding apparatus according to Claim 2, 
wherein a distance between the feed roller 
and the first guide surface Is 10mm or below. 

5 4. A paper feeding apparatus according to Claim 1 , 
wherein the first guide surface is tilted by 
around 45 degrees or above with respect to a direc- 
tion in whnh the roll paper strikes the first guide sur- 
face. 

10 

5. A paper feeding apparatus according to Claim 1 , 

further comprising means for adjusting an an- 
gle of the first guide and/or the distance between 
the first guide surface and the feed roller. 

15 

6. A paper feeding apparatus according to Claim 1 , 

further comprising a second paper guide that 
has a second guide surface which leads the roll pa- 
per to a vicinity of the first guide surfece. 

20 

7. A paper feeding apparatus according to Claim 6, 

further comprising athird paper guide in whk^h 
the paper holding member and the second paper 
guide are integrated. 

25 

8. A paper feeding apparatus according to Claim 6, 

further comprising a fourth paper guide that 
has guide surfaces which face one another so as to 
lead the roll paper from an output side of the feed 
30 roller to the first guide surface, wherein an output 
side of the fourth paper guide is the second paper 
guide. 

9. A paper feeding apparatus according to Claim 6, 
35 wherein a distance between , the first guide 

surface and an output end of the second guide sur- 
face is 5mm or shorter. 

10. A paper feeding apparatus according to Claim 6, 
40 further comprising means for adjusting an an- 
gle between the first guide surface and the second 
guide surface and/or a distance between the first 
guide surface and an output end of the second 
guide surface. 

45 

11. A paper feeding apparatus according to Claim 10, 

further comprising means for Indicating an ad- 
justment amount for the means for adjusting in re- 
lation to a remaining diameter of the roll paper. 

so 

12. A paper feeding apparatus according to Claim 10, 

wherein the means for adjusting adjusts in co- 
ordination with a remaining diameter of the roll pa- 
per. 

55 

13. A paper feeding apparatus according to Claim 6, 

wherein a comer of an output end of the sec^ 
ond paper guide is a right angle or an acute angle. 
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14. Aprinting apparatus Including the paperfeeding ap- 
paratus according to Claim 1 and a print head for 
printing on the roll paper. 

15. A printing apparatus according to Claim 14. 

wherein the print head is a thermal head dou> 
bles as a paperfeeding member, and the feed roller 
is a platen roller that together with the thennal head 
nips and feeds the roll paper. 

16. A printing apparatus according to Claim 14, 

wherein the first paper guide is a flat platen 
and the print head prints onto the roll paper that is 
supported by the first guide surface. 

17. A printing apparatus according to Claim 16, 

wherein the print head moves along the first 
guide surface. 

IB. A printing apparatus according to Claim 14, 

further comprising a paper path that leads an 
inner surface of the roll paper to the print head, 

wherein the first guide surface guides the in- 
ner surface of the roll paper and the first guide sur- 
face is tilted so as to discharge the roll paper in a 
direction of an outer surface of the roll paper, and 
the feed roller contacts the outer surface of 
the roll paper and feeds the roll paper towards the 
first guide surface. 

19. A printing apparatus according to Claim 18, 

wherein the first paper guide discharges the 
roll paper along asurface of a main body of the print- 
ing apparatus in a direction in which the roll paper 

is supplied. 

20. A printing apparatus according to Claim 18, 

further comprising, between the frrst paper 
guide and the feed roller, a cutter that has a movable 
blade that moves in a direction for cutting the roll 
paper. 

21 . A printing apparatus according to Claim 20, 

further comprising a second paper guide that 
has a second guide surface which guides the outer 
surface of the roll paper and leads the roll paper 
from the feed roller to a vicinity of the first guide sur- 
face, 

wherein the movable blade is disposed be- 
tween the first paper guide and the second paper 
guide. 

22. A printing apparatus according to Claim 20, 

wherein the movable blade is disposed on the 
feed roller side, and 

further comprising a fixed blade that is fixed 
on the print head side and is provided on an oppo- 
site side of the first paper guide to the movable 



blade. 

23. A printing apparatus according to Claim 22, 

wherein the first paper guide, the movable 
s blade, and the feed roller are detachable from a 
main body of the printing apparatus. 

24. A printing apparatus according to Claim 22, 
further comprising a roll paper cover that 

opens and closes with respect to a main body of the 
printing apparatus when the roll paper is attached, 
wherein the first paper guide, the movable blade, 
and the feed rollermove together with the roil paper 
cover with respect to the main body of the printing 
apparatus. 

25. A printing apparatus according to Claim 24, 
wherein the first paper guide discharges the 

roll paper In a direction of the roll paper cover. 
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Fig. 2 
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Fig. 8 




20 



EP139140eA1 



Fig. 9 





21 



EP1391408A1 





22 



EP 1391 408 A1 



nmmNAJumLSBAMmwBPom 



PCT/JP02/02875 



A. CLASSIFICAllOKQFSUB/ECr MATTER 

Int.Cl^ B65H23/34, B41J15/08, B41J13/02. a41J13/10 



int.Cl^ B65H23/34, B41J15/08, B41J13/02, B41J13/10 



Jltsuyo Shi&an Roho 
Rokai Oitscvo Sbimm Koto 



1^6-1996 Ibtoku Jitsvtyo Shinan Koto 1994-2002 
1971-2002 Jltsuyo Shinan Toroku Roto 1996-2002 



C OOaiMEHISOONSnaKEDTOBBRELEVAinr 



rapn 



05 6064853 Al (Lexnark International Iiic.)# 
16 May, 2000 (16.05.00), 

6 6B 2355001 A 

05 5316539 Al (Lexmark International Inc.), 
31 May, 1994 (31.05.94), 

k DB 69308972 D ( EP 587368 Al 

6 BR 9303662 A & JP 07-300268 A 

JP 5-186116 A (NEC Corp.), 
27 July, 1993 (27.07.93), 
(Faiiily: none) 

JP 11-322149 A (Matsushita Electric Industrial Co. 
Ltd.), 

24 November, 1999 (24.11.99), 
(Family: none) 



X 
y 



X 



X 

y 



1-2,6,14 
3-5,7-13, 
15-25 

1-2 
3-25 



1-2,5,10-12 
3-4, 6-9, 13-25 



4,14-19 



eked tB cMMtt ifee piMicittoi dMBoT iiMNta 1 1 hmkm oraecr "V* dBCMBmorpBiiiaibridc«iaoe;dBciBimedi««ci^ 

(MM caMh'i Mi o»b dj% fll>»to u» to«peqoBrifltoiaidiBMl 
taoMpiMMttdpriortofteialcmMioMlfilinftd^ docnMiBaBterariheMepMnttaiiay 



OMoriteadni onplttiQDoruieiaiefDifiMr! 
04 i^ril, 2002 (04.04.02) 



Mm nd noting MMnsd' the kSAj 
Japanese Patent Office 



ItateiiriiafliQgordienieiiBtioHlBucfiitpoit 
16 April, 2002 (16.04.021 



FDim PCni5Ai210 (MOnd shetl) (Inly 1998)" 



Attihojiml offiOBr~ 



Td cp hDoc No. 



23 



EP 1391 408 A1 



INTBSNAnONAL SEARCH RQVBT 



PCT/JP02/02875 



C( ttwtf iM lkM O. POCUMEWPCPWaPEREDTPHBHELBVAIfr 



JP 4-292364 A (CdAon Inc.), 
16 October, 1992 (16.10.92), 
(Fa&ily: none) 

JP 5-749 A (Ricoh Co., Ltd.), 
08 January, 1993 (08.01.93), 
(Family: none) 

US 5566906 A (Ricoh Co., Ltd.), 
22 October, 1996 (22.10.96), 
« JP 6-92525 A 

JP 4-164764 A (Canon Inc.), 
10 June, 1992 (10.06.92), 
(Family: none) 

JP 7-46365 A (Matsushita Graphic Coofflumication 
Systems, Inc) , 

14 February, 1995 (14.02.95), 
(Family: none) 



7,8,23-25 



20-22 



23-25 



1-25 



f^nn PCTASA/ZIO (oontimatioQ of smod dwci) Quif 199^ 



24 



